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0.05 mM 到 14 mM 的如此宽的线性范围内呈现出了高达 389.9 uA mM−1 cm−2 的





























Quantificational glucose detection is very important not only to clinical diagnosis 
but also to other various ecological fields. Worldwide, diabetes has become the third 
multiple diseases behind cardiovascular diseases and cancer, which also leads to serious 
complications. The number of diabetes is growing from year to year, especially in our 
country, the growth rate has not been ignored. There is no cure for diabetes, but patients 
can reduce disease associated complications through the tight control of blood glucose 
level. Hence, how to reliably and fast detect glucose has always been an urgent task. 
Electrochemical glucose sensor with its unique advantages has been a focus among 
various detection mechanisms. But the overall performance of electrochemical glucose 
sensor can’t meet the demands whether for enzymatic biosensors or for non-enzymatic 
biosensors. Enzymatic biosensors are vulnerable to oxygen concentration, which will 
interfere the accuracy of result and can’t detect high glucose concentration. Enzymatic 
biosensors also have trouble with the stability and reproducibility, caused by inherent 
properties of enzyme. Though non-enzymatic biosensors can avoid the disadvantages 
of enzymatic biosensors and have been extensively researched in recent years, there is 
also a lot to be improved. The main questions of sensing materials for non-enzymatic 
glucose detection are: noble metals suffer from the high cost and poisoning caused by 
Cl-1, transition metals with relatively low cost suffer from the instability, transition 
metal oxides with good stability suffer from low sensitivity. No matter which sensing 
material, the non-enzymatic biosensors suffer from bad selectivity and are vulnerable 
to interfere from other analyses. Hence all the research has aimed at improving sensing 
property of sensors. In this thesis, we mainly explore the methods to improve sensing 
property of electrochemical glucose sensor based on sensing materials and the modified 
technique between the materials and substrates. 
(1) The enzymatic glucose sensor has been fabricated by modifying the GCE with 













The study of electrochemical glucose sensor with high performance 
IV 
 
Benefiting from the excellent surface conductivity of the topological insulator Bi2Te3, 
which contributes to the electron transfer, the Bi2Te3-PVP-GOD modified electrode has 
effectively improved the problem caused by the change of oxygen concentration and 
shown the high sensitivity of 33.22 uA mM-1cm-2 as the glucose concentration is up to 
4.0 mM. More importantly, the Bi2Te3-PVP-GOD modified electrode has also displayed 
the good stability, which is ascribed to the immobilized GOD by PVP, which is benefit 
to enhancement function between GOD and substrate and remain GOD active at the 
same time. After nearly 30-day test, the final electrochemical signal accounts for about 
89% of its original signal. 
To improve sensing property of non-enzymatic glucose sensors, the research work 
has been done as follow:  
 (2) The muti-component nanocomposite of nickel and manganese oxides with a 
uniformly dispersed microspheric structure has been fabricated through a simple 
solvothermal method and employed as sensing materials for the non-enzymatic glucose 
detection. Benefiting from a synergistic effect in muti-component nanocomposite of 
nickel and manganese oxides, the Nafion/Mn-Ni-oxide/GCE has shown higher catalytic 
activity towards the oxidation of glucose in comparison with previously reported Mn-
contained or Ni-contained sensors and presented the high sensitivity at a low applied 
potential of +0.40 V (vs. SCE), which can be beneficial to avoid interfering from other 
analyses and display a good selectivity. Moreover the high precision has been obtained 
as detecting glucose in human serum samples. 
(3) NiMoO4 has been considered as one of the most promising candidates for non-
enzymatic glucose detection due to the high conductivity of metal molybdates and high 
catalytic activity of the Ni towards glucose oxidation. A non-enzymatic glucose sensor 
based on the NiMoO4 nanorods has been fabricated for the first time. Benefiting from 
synergistic effects in NiMoO4, the NiMoO4 modified electrode has improved the issue 
of the high cost from the noble metal and the low sensitivity from metal oxides, which 
has shown the sensitivity as high as 389.9 uA mM−1 cm−2, the detection limit as low as  
















and practicality of the modified electrode have been confirmed, too. 
(4) We have took sensing materials and the modified technique between materials 
and substrates into consideration at the same time to improve the sensing performance. 
Though the drop-casting method can be used for various materials, function between 
materials and substrates is relatively weak, which is against the improvement of sensing 
property. Direct growth on the substrate can not only enhance the function between 
materials and substrates but also minimum resistivity simultaneously, which is benefit 
to the improvement of sensing property. Combining the high conductivity and good 
biological compatibility of the carbon fiber cloth with the high conductivity and high 
catalytic activity of the NiCo2O4, the NiCo2O4 nanowires arrays are deposited on carbon 
fiber cloth to be directly used as a non-enzymatic glucose sensor. Benefiting from 
combined effect of the own features of NiCo2O4, the advantage of direct growth on the 
substrates and the unique path of nanowires arrays which is benefit to transferring the 
proton or electron, the NiCo2O4/CFC has shown a sensitivity as high as 6.027 mA mM
−1 
when detecting glucose.  
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